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| The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 
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STEIN 
MAGNESITE C 


—A BASIC BRICK 
DESIGNED FOR 
MAXIMUM SERVICE 
IN THE HOT ZONE 
OF ROTARY CEMENT 


Laie k 


JOHN G. STEIN & CO.LTD. 
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FULLER 
AIRMERGE 


STORAGE §f SILOS 


AERATION 
BLENDING 
Se ween naan samen fo AT FU LL 


ais si COMPRESSOR HOUSE 
m TRAM! 
SFER AIRSLIOE MATERIAL LEVEL INDICATORS 


a MATURITY 


The Airmerge System has demonstrated these advantages for the cement industry. (1) Thorough 
homogenization even when the blended materials differ in bulk density and fineness. (2) High 
capacity in tonnage through-put in a silo of moderate size. (3) High capacity in tons per hour 
means a saving in man hours perton. (4) Unequalled economy in k.w.h. per ton of blended product. 
(5) No other known process does an equal job in blending large volumes of dry material. (6) This 
system is ideally suited for use in either batch or continuous operations. 


HOMOGENIZATION IS THE END RESULT 


To ensure the perfect performance of an Airmerge installation, Constantin (Engineers) Ltd. are pre- 
pared with a fully equipped laboratory to test all materials submitted, to determine their fluidizing 
characteristics, and to provide the basic data necessary for designing an effective assembly of 
blending equipment. 


FULLER for the cement industry also includes Fuller-Kinyon Pumps,* ‘F-H. Airslide’’ Conveyors, 
PLANT Grate Coolers, Rotary Gate Valves, Material Level Indicators, Remote Control Panels, 
etc., details of which are available on request. * U.K. Reg. Trade Mark 


Send your inquiries to : 
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fans 
for 


heavy duties 


Regardless of size— no matter what 
type—if it’s a fan for use inthe Cement 
Industry contact Keith Blackman. 


Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
APPLICATION : induced draught DUST REMOVAL 
for rotary cement kiln. KILN COAL FIRING 
TYPE: ‘Tornado’ 100” dia. HIGH SACK CLEANING 
een eee heavy pat- CONVEYING 
tern casing and impeller. 
DUTY: 111,000 c. fr. of gases per r ann etaae 


min. at 415°F. against 5.35” twe. 
Write for the fully illustrated Booklet No. 25/31 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 
T.A. 7224/609 


There's a Pearson 
refractory for every 
type of Furnace... 


A hundred years of know-how 
goes into every Pearson re- 
fractory. This experience is 
your insurance of efficiency. 

It gives you more than value 
for money—it gives you the 
right refractories—at the right 


F CENTENARY YEAR Sigg mssodenricncnc 


do so much to reduce your 


Fe 0 a — operating costs. 
“, “ay ee 
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E. J. & J. PEARSON LTD 


FIREBRICK WORKS, STOURBRIDGE 
Telephone: Brierley Hill 77201 
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The “double-pass’ Lepol Kiln 
requires only 


cs 
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POLYSIUS LTD. 


The Brackens, Ascot Berks. 
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NI-HARD grinding 
NI-HARD \ media 


NI-HARD in all sizes | 
and MILL 
N . ni A fb N LININGS 
ee 
ALSO SUPPLIED 
is increasingly being used t 
by manufacturers in Win 


all parts of the world  (immudd 
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qualities Let us send you our 
leaflet and prices, which will show 


how costs can be GROUND down to a minimum. 


WYE FOUNDRY Co. Lr. 


WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 312/541 (2 lines) 
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PROGRESS 59” 





SLURRY 
FILTER 
PRESS 


quicker filtering—abour saving: 
non-spill drainage troughs 


THE HEART OF THE PRESS 


Strong, with free drainage 
characteristics, giving up to 
50% saving in filtration 
, time. Patented in U.K. 
: with Foreign and 
further patents 
pending. 








PUMP FOR 
PRESSURE 
FILTERING 


FLOW CONTROL PUMP 


Instantly or automatic- 
ally controlled pressure, 
governing moisture 
content and 
pumping period. 
Further patents 
pending. 









specialists in design & production of 
filter presses and ancillary equipment 


PROGRESS ENGINEERS LTD 


COBRIDGE, STOKE-ON-TRENT, ENGLAND. Telephone: Stoke-on-Trent 21471-3 
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DAYLOR 
CIRCULAR DUST 
COLLECTORS 


The Mechanism shown above is standard and is robustiy built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 


With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Writs to: 
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1.  Telepiione ; TERminus 9454 
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high temperatures! 












Developed and manufactured by the Consett Iron Company 

Limited, ‘‘Porous’’ Silica Insulating Bricks have become 

established as an important addition to the existing range of 
refractories. 

Possessing the advantages of a normal silica brick combined 
with high thermal efficiency, ‘* Porous’’ Silica offers to the 
furnace builder a spalling resistant silica refractory suitable for 

hot-face insulation at high temperatures. 

Already in wide use in the glass industry for roof insulation, 

‘*Porous”’ Silica Brick is also suitable for kilns where its light 

weight and insulating properties are important factors in 


design and service. 
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**Porous’’ Silica Bricks are made in two grades, 60% and 50% 
porosity, the latter possessing a higher mechanical strength, 
rendering it the most suitable for constructional work. 
Further information will gladly be supplied on request. CONSETT 


REFRACTORIES 


WAY 





Manufactured in the United Kingdom only by 


CONSETT IRON COMPANY LTD. 
CONSETT, COUNTY DURHAM 
Telephone: Consett 341 (12 lines) Telegrams: Stee!, Phone, Consett 
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REPRESENTATIVE FOR THE UK 
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JOHN LE BOUTILLIER LTD | cae <3 
3, REGENT STREET, LONDON, S W. 1 | WwiTZERLAN 











High Temperature 
Fabric Filters 


Tilghman Automatic Fabric Filters now handle gases up to 
500° F. using a special silicone treated Fibreglass filter cloth. 






The illustration shows micro 
photographs of the two types 
of fabric now available; the 
upper one is the 100% fila- 
ment fabric as used on cement 
kiln gases, the lower one 
shows the 50% filament — 
50% staple fabric. 


Resistance to temperatures 
up to 500°F. 


Corrosion resistant to most 
acids. 


A long filtration life. 
Dimensional Stability. 


Can be mechanically shaken 
or subjected to reverse flow 
to remove accumulated dust. 


Tilghman Fabric Filters are 
specially designed to operate 
using synthetic filter tubes. 
Our Dust and Fume Control 
Engineers are available for 
consultation regarding dust 
collection problems without 
obligation. 


| Tilghman's Limited 
| BROADHEATH ° ALTRINCHAM ° CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: | Chester Street, S.W.I. 
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GOOD CIRCULATION ... 
BALL MILLS 

British ‘Rema’ Ball Mills are built of large 
diameter in relation to length for any given 
size, thus enabling the cascading action of the 
ball charge to be intensified. 

This feature of design, combined with the 
rapid circulation of the material through the 
mill, results in low power consumption and 
high output. 

Built to give long reliable service, British 
‘Rema’ Ball Mills incorporate many outstand- 
ing features including almost noiseless oper- 
ation. Some installations have been in contin- 


uous operation 24 hours per day for over 30 
years. 


} CLM/BR33 
| To BRITISH ‘REMA' MANUFACTURING 
| co. LTD. 

| ONE INDUSTRY ROAD, SHEFFIELD, 9. 


Typical installation of Ball Mill with vacuum system of air separation. | Please post data on CLOSED CIRCUIT GRIND- 
Note the direct-coupled gearbox drive. | ING to: | 


BRITISH ‘REMA’ 


MANUFACTURING CO. LTD. 


PROPRIETORS: EDGAR ALLEN & CO. LTD. 
ONE INDUSTRY ROAD, SHEFFIELD, 9. Telephone: 42721/2 | Address 


INOW O 


A HIGH ALUMINA REFRACTORY 


WITH A LONGER WORKING LIFE 


Devised Specifically to withstand 
exceptionally severe conditions 
or provide a large safety factor, 
NOVO 70 is eminently suitable 
for the highest temperatures in 
cement and lime rotary kilns. 


Other Bonnybridge Refractories for these 
Industries Include 

NOVO 60 

NOVO 50 

OcTO 

CALDER L 

CALDER LS 


e BONNYBRIDGE SILICA & FIRECLAY CO. LTD. 


BONNYBRIDGE, SCOTLAND. Telephone: Bonnybridge 227. 
Telegrams : “Silica” Bonnybridge. 
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Discussion 


"ROCKPRODUCTS” (Vol. 61, No. 5) calls for 
"Modernisation of the cement industry by bigger units”. 


We however, believe in the future of modern cement 
plants with a capacity of 50,000 to 300,000 tons 
per annum. 


= 
t | 
HN 


| 
Close geographical patterns of such plants can decisively A = 


reduce freight costs, can be conveniently adaptable to 
changing market conditions, and will enable individual 
contact between producer and consumer. To-day, small 
cement plants having a low specific fuel consumption can 
be installed at relatively low investment costs. 











The De Roll Shaft Kiln points the way to entirely new 
possibilities. 


Not all the machines we build are as big and heavy as 
this De Roll Hammer Mill. 

No matter whether you require single items of equipement 
or complete turn-key cement plants, write to us. We under- 
take both the design and the construction. Our engineers 
renew and extend their experience by constant contact 
with the cement industry in Europe and oversea. 


L. DE ROLL S.A., ZURICH (SWITZERLAND) 
Uraniastrasse 31/33 P.O.B. 511 
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%* GRIND FASTER 


See for yourself |! cas: toncer 


that our steel balls....  « NEVER BREAK 
% NEVER LOSE SHAPE 
%* FROM 1’ to 5’ Dia. 


ALSO MAKERS OF FINE 
HAND TOOLS FOR QUARRIES 


F. J. BRINDLEY & SONS 
(SHEFFIELD) LTD. Est. 1864 
CENTRAL HAMMER WORKS, 


SHEFFIELD, 1. 
Tel. Sheffield 24201-2 


Plants for making: 

ASBESTOS CEMENT PRESSURE PIPES 
ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 
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IS DUST YOUR PROBLEM? 


VISCO have a very special way with automatic dust collection for re-processing or disposal. 
Output can be increased, production costs lowered, buildings and machines freed from 
residual dust by installing ‘VISCO-Beth’ automatic dust collectors. If the product is in 
powder, granular or fibrous form—cut costs by consulting THE VISCO ENGINEERING 
CO. LTD., STAFFORD ROAD, 
CROYDON. Tel: CROYDON 4181. 


“VISCO-BETH” 
Ltt (olleciots 
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STEEL 
JOINTING SHEETS 


for BASIC BRICKS 


Produced in Sheet Steel in 
all thicknesses from 21 gauge to 3”. For 
easy handling, all products 
are packed in bundles of 25 or 50 
according to weight, and 
marked to customer’s specification. 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and ENGINEERING CO 
HAZLEHEAD near SHEFFIELD YORKSHIRE 








““ THE CONCRETE 
YEAR BOOK ”’ 


1960 EDITION 
1288 pages 


Price 10s. ; by post Ils. 9d, $2.40 in 
Canada and U.S.A. 


HANDBOOK 


In this Section no attempt is made 
at giving individual opinions, but to 
present in concise and convenient form 
specifications or methods which are 
either standard practice or recom- 
mendations formulated after thorough 
investigations by competent bodies. 
Complete memoranda and data of 
everyday use. 


DIRECTORY 


The only complete Directory of the 
cement and concrete industry, classified 
for ease of reference. Complete list of 
trade names and brands. 


CATALOGUE 


Describes the businesses or products 
of more than goo firms connected with 
the cement and concrete industry. 
Invaluable to anyone seeking a firm of 
contractors to carry out special kinds 
of work, or a machine, material or 
product for any purpose. 


Make sure of your copy 
now 


CONCRETE PUBLICATIONS LTD., 
14 DARTMOUTH STREET, 
LONDON, S.W.|I 
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PACKING PLANTS 


BOECKER 
OELDE Westfalen 
U.K. Representatives: 
CONTINENTAL ENGINEERING CO. LTD., 
London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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ROTARY 


FLUXO 


PACKER 


for 
CEMENT 


For automatic filling and weighing of cement into 


valved sacks. 
LARGE OUTPUT 


Me « combined with weighing accuracy and economy 
in labour. 


aex- F.L, SMIDTH 


- TELEGRAMS: 
TELEX, LONDON a ¢O. LTD. 


FOLASMIDTH 
LONDON 105 PICCADILLY, LONDON, W.1 
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PUBLISHED ALTERNATE MONTHS. PRICE 1s. 2d. a Copy ANNUAL SUBSCRIPTION 7s. Post FREB 
$1.30 IN CANADA AND U.S.A. 


PUBLISHED BY PUBLISHERS OF 
CONCRETE PUBLICATIONS LIMITED «concrETE & CONSTRUCTIONAL ENGINEERING” 
14 DARTMOUTH STREET, LONDON, 8.W.1 “CONCRETE BUILDING & CONCRETE PRODUCTS” 
é ; “CEMENT & LIME MANUFACTURE” 
as cee “THE CONCRETE YEAR BOOK” 
CONCRETIUS, PARL, LONDON. “CONCRETE SERIES” BOOKS. 


VOLUME XXXII]. NUMBER 2. MARCH, 1960 


A New Cement Works in the U.S.A. 


THE NEW cement works of the Alpha Portland Cement Co., at Lime Kiln, 
Maryland, U.S.A., which has an annual capacity of 375,000 tons, commenced 
production in 1958 and is described in “ Pit and Quarry” for July 1959, from 
which the following is abstracted. The works, which operates on the wet process, 
was designed to produce ordinary Portland cement (Type I) but all types of 
standard cements can be made. The site was purchased in February 1956, and 
the first of the two kilns was in operation in May 1958. Wherever possible the 
movement of materials is remotely controlled. There are 89 men on the day 
shift and twelve on each of the two night shifts, when all the plant is operated 
except the quarry, the crushing and screening plant, and the despatch department. 
The arrangement of the works is shown in Fig. I. 


Raw Materials.—The raw material is limestone obtained from two quarries 
and mixed together. Enough of the overburden of clay is allowed to remain to 
provide the required mixture when the stone is blown down with explosives. Four 
drills are used to make blasting-holes 3} in. in diameter and g ft. apart vertically 
and horizontally. The charges in three rows of thirty-three holes each are usually 
fired together. Dynamite is used, and about 2} tons of stone are obtained for 
each pound of explosive. A swinging ball weighing 6000 Ib. and wielded by a 
mobile crane is used to break the debris. 

The stone is loaded by 24-cu. yd. electric shovels into trucks of 17 cu. yd. 
capacity which discharge it into a vibrating hopper. Material larger than 5 in. 
enters the primary jaw-crusher and material smaller than 4 in. joins the product 
from the crusher on a belt-conveyor and is carried to the secondary crusher, 
which has twelve 325-lb. hammers driven by a 700-h.p. motor at 890 revolutions 
per minute. Here go per cent. of the stone is reduced to ? in. or less and is carried 
by two conveyors to a pair of screens which separate material larger than # in. 
and return it by gravity to the secondary crusher. Material less than ? in. in 
size is carried on a conveyor to a store and is sprayed with water to prevent 

(19) 
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dust; the spray is stopped by a solenoid when the flow of material stops. Three 
dust collectors are installed in the crushing buildings. 

Separate stores are provided in a building 80 ft. wide and 680 ft. long for 
31,000 tons of stone, 3600 tons of gypsum, 500 tons of sand, 500 tons of iron, 
4500 tons of coal, and 16,500 tons of clinker. About 10 per cent. of stone with 
a very high content of calcium is used in the mixture and is obtained from sources 
distant from the works. A crane takes stone, ore, and sand to two sets of storage 
bins each of which has five bins of 343 tons capacity. Two other bins in each 
set contain shale or clay and purchased limestone. 

Water is added as the raw material is discharged to the two grinding mills. 
These are tube mills g ft. in diameter by 37 ft. long, each driven at 18 revolutions 
per minute by a 1250-h.p. synchronous motor through a magnetic clutch. Each 
mill contains 114 tons of carbon-manganese forged steel grinding balls, 32 tons 
of 3-in. to 2}-in. diameter balls, 39 tons of 2-in. to 14-in. diameter balls, and 
43 tons of 1}-in. to I-in. diameter balls, in the first, second, and third compart- 
ments respectively. Slurry from these mills is ground until 87 to go per cent. 
passes a 200-mesh screen; it has a water-content of 35 per cent. About 50 tons per 
hour are produced by each mill, and the slurry is discharged over 4-ft. by 5-ft. 
screens which remove all material too large to pass the 50-mesh screens. This 
material is returned to the mills. The slurry passing through the screens is pumped 
to six of eight storage tanks. 


Blending the Slurry.—tThe eight slurry tanks are each 29 ft. in diameter 
by 30 ft. high, with a capacity of 19,000 cu. ft., and have mechanical and air 
agitators. Slurry from the six storage tanks is pumped to two blending tanks; 
more accurate blending can be carried out when pumping to the two final or 
kiln-supply tanks. If desired, the slurry can be blended directly from four of the 
storage tanks to the other four tanks for delivery to the kilns. In the office a 
control board has indicators for levels of the slurry. Two 6-in. pumps (one is in 
reserve) deliver the blended slurry to the two constant-level kiln-supply tanks 
whose supply is connected with the motors driving the kiln to maintain a constant 
rate of delivery. Any overflow from these tanks is returned by gravity to the 
storage tanks. At the delivery to each kiln there is a vortex mixer for blending 
dust from either the mechanical or electrical dust collectors, or both. 


The Kilns.—The two kilns are 11 ft. 3 in. in diameter and 400 ft. long. They 
are mounted on six sets of rollers and are inclined 3 inch in 1 foot. They are 
driven at the rate of sixty revolutions per hour by two variable-speed motors 
of 60 to 75 h.p. operating at 300 to 1200 revolutions per minute. Both kilns are 
equipped with a 60-ft. chain system of the helical-suspension type, containing 
7425 ft. of chain with links of 1-in. diameter steel and weighing about 45 tons. 
These chains are fixed to the shell of the kiln. At the discharge end the kilns 
are lined for a distance of 10 ft. with 40-per cent. alumina bricks and for 5 ft. 
with 70-per cent. alumina bricks. In the burning zone the lining is successively 
50 ft. of Magnecon bricks, 25 ft. of 70-per cent. alumina bricks, 25 ft. of Spallac 
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bricks, 134 ft. of 44-in. Armstrong A-23 bricks, and 50 ft. of 40-per cent. alumina 
bricks. There is no lining for a distance of 84 ft. at the chain section and 16 ft. 
at the entrance. 

The clinker is discharged into coolers with three compartments and a hori- 
zontal grate. The fan has a capacity of 47,000 cubic feet per minute and a multiple- 
cyclone collector returns the dust to the last section of the cooler. Clinker is 
discharged to a hammer-mill from which it is taken by a conveyor to a pit from 
which a crane takes it to the store. This crane also transfers material from storage 
to the finishing mill. 

The fuel is coal with a heat value of 14,000 B.t.u. and low sulphur content 
and is ground to a fineness such that 97 per cent. passes through a 100-mesh 
screen and 98 per cent. through a 60-mesh screen. Fuel, with air at a temperature 
of 150 deg. F., is injected into the kilns through a burner of 12-in. diameter. 
Drying-air from the cooler, which passes through a cyclone collector to remove 
the dust, is heated to about 600 deg. F. Coal is delivered to the screens by con- 
veyors and is discharged into two 50-ton hoppers over the coal mills. This opera- 
tion is automatically controlled. When the supply of coal is stopped the feeder 
under the main coal bin stops five minutes before the conveying equipment in 
order to allow time for unloading. 

Gases at a temperature of 600 deg. F. are drawn from the kilns through a 
dust chamber and flue to a mechanical dust collector, with two sets of 12-in. to 
24-in. tubes, which removes 60 to 70 per cent. of the dust, and then pass to an 
electrostatic precipitator having two parallel systems of four compartments 
each; this precipitator removes 95 per cent. by weight of the dust entering it. 
The draught fans have a capacity of 140,000 cubic feet per minute at a pressure 
equal to 7 in. of water. Both fans vent into a reinforced concrete stack which 
is 300 ft. high and has an external diameter at the base of 33 ft. and an internal 
diameter of 19 ft. Dust is reclaimed from the collectors by 10-in. screw-conveyors 
and bucket-elevators so arranged that any desired part of the dust can pass to 
the kiln if required. 

The temperature at the back end of the kiln is kept as nearly as possible at 600 
deg. F. Draughts are kept as closely as possible to 1 in. at the inlet to the coal 
mill, o-I in. in the kiln hood, and 1} in. to 2 in. at the back end. The primary air 
pressure is maintained between Io in. and 15 in. Other temperatures average about 
goo deg. at the grate in the coolers, 175 deg. in the coal mills, 2800 deg. in the 
burning zone, and 500 deg. or less at the stack. The average production of the 
two kilns is close to their designed combined capacity of 1080 tons daily of ordinary 
Portland cement. The fuel consumption is go Ib. of coal, or 210,000 B.t.u., per 
ton. Each kiln is controlled from a cubicle where the instruments include an oxygen 
analyser; temperature indicators and recorders for twelve points in the kiln, the 
cooler, the coal mill, etc.; draught indicators; ammeters; and speed indicators. 

There are three mills for fine grinding; one is for gypsum, another for clinker 
and the third for limestone for masonry cement. Each of the mills is g ft. in dia- 
meter and 35 ft. long with three compartments and is driven at a speed of 18 
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revolutions per minute by a synchronous motor. The weight of balls is the same 
as in the mills for raw material. Grinding is such that 95 to 96 per cent. of the 
material passes a 200-mesh screen, that is, a specific surface of 1850 sq. cm. per 
gramme for ordinary (Type 1) Portland cement. 

Storing and Packing Cement.—tThe eighteen silos for storing cement are 
each 28 ft. in diameter by 110 ft. high, and are arranged in three rows; the total 
capacity is 50,000 tons. At one end, and separate from the others, are three silos 
for loading loose cement, each 28 ft. in diameter by 55 ft. high having four com- 
partments and each having a capacity of 1333 tons. Under each row of silos is a 
self-propelled 8-in. pump which can deliver either to the three silos used for des- 
patching loose cement or to the packing station. There are three packing machines. 
each of which has its own system for loading lorries or railway trucks. 


Revised Foreign Standards for Portland Cement. 
DURING 1959, the standards for Portland cement in France and South Africa 
were revised in some minor particulars which are given in the following. 


French Standards. 

The French standards (Pr15-302) published in 1959 relate to four types of 
Portland cement, namely, 

CPA (160-250) and CPA (250-315).—Ciment Portland ordinaire. 
HRI (315-400).—Ciment Portland 4 haute résistance initiale. 
SUPER (355-500).—Superciment. 

The requirements are the same as in the previous edition except that no test 
for fineness is now required for cement type CPA (250-315), which was the only 
cement in the previous edition to which such a test was applicable. The maximum 
SO,-content allowed has been increased from 3 to 34 per cent. The compressive 
strength of super-cement at two days is now specified, the minimum strength 
required at this age being 200 kg. per square centimetre (2845 lb. per square inch). 
The cold water storage test is not now required. 


South African Standards. 

The requirements of the revised 1959 standards for South Africa are similar 
to British Standard No. 12, as hitherto, except that one of the tests for fineness 
is that the residue on a No. 72-sieve shall be not more than 1-2 per cent. by weight 
for ordinary Portland cement and 0-5 per cent. for rapid-hardening Portland 
cement. An optional test of the transverse strength of concrete cubes is included; 
ordinary Portland cement shall have a transverse strength at three days of 250 lb. 
per square inch and at seven days of 400 Ib. per square inch. Rapid-hardening 
Portland cement shall have a transverse strength at three days of 400 Ib. per 
square inch and at seven days of 550 lb. per square inch. The loss on ignition 
shall not exceed 4 per cent. for all cements. 
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Fig. 1.—Lime Kilns. 
(See facing page.) 
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Increasing the Efficiency of Lime Kilns. 


IMPROVEMENTS made to the burning system and to auxiliary mechanical equip- 
ment have increased the output of three vertical lime kilns at the works of the 
Union Carbide Co., at Ashtabula, Ohio, U.S.A., from 100 tons to more than 450 
tons daily. The amount of unburned material has been reduced from 10 to 12 
per cent. to 3 to 34 per cent., the consumption of power by the electric furnaces 


Fig. 2.—Press for Making Pellets. 


is reduced, and the size of the raw material has been increased from 3} in. by 2 in. 
to 54 in. by 34 in. 

The kilns are 50 ft. high and 11 ft. square in cross-section. A large induced- 
draught fan has been added to each kiln to remove the exhaust gases and reduce 
the internal pressure. About 60,000 cu. ft. per minute of gas at 600 deg. F. is 
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extracted from each kiln and passed through a pair of wet-scrubbers from which it 
’ is discharged to the atmosphere by a smaller fan. Most of the dust removed by the 
scrubbers is limestone since the powdered quicklime is caught near the top of the 
kiln by the charge of cold limestone, and returned. About 80 tons of limestone 
are contained above the exhaust ducts, which are provided with hoods to prevent 
the limestone from being drawn into the exhaust system. The gases, as they pass 
through the ducts, are analysed continuously to determine the amounts of carbon 
monoxide, carbon dioxide and oxygen present. This information is used to 
regulate automatically the amount of fuel and its composition, the speed of the 
exhaust fan and the flow of the material through the kiln. 

Five sets of burners are contained in water-cooled box girders which are placed 
across each kiln (Fig. 1). The pipes supplying fuel and water pass along the 
inside of the beams and gas is burnt at jets at intervals along the sides. The beams 
are capable of supporting the stone above them if it should collect on them and 
will not deform at the operating temperature of 1500 deg. F. if the supply of 
cooling water is interrupted for a short period. The lower beams are particularly 
susceptible to the accumulation of lime, which is almost at its greatest temperature 
in that area and pneumatically-operated bars are provided which can be passed 
through the wall of the kiln to remove any lime which has fused to the beams. 

It is important that the finished product is drawn from the entire cross section 
of the kiln and a system has been installed which operates on a timed cycle 
determined by the rate at which the fuel is used, since this rate controls the rate 
at which the kiln works. Six vibrating feeders are provided under each kiln and 
supply hot lime from the kiln to containers. When the required weight has been 
supplied to a container, the feeder stops automatically and the container discharges 
to a bucket-conveyor below. This discharge is synchronised with the conveyor 
so that it can only occur when there is an empty bucket beneath the container. 

The fuel for the kilns is mainly waste carbon monoxide produced in electric- 
arc carbide furnaces for which the lime is required. The gas is about 80 per cent. 
pure and is mixed with enough natural gas (of about 1000 B.t.u. per cu. ft.) to 
produce a constant supply of fuel of 250 B.t.u. per cu. ft. The mixture of the 
gases is controlled by means of a recording calorimeter in each stream of gas. 
Strict safety precautions are enforced in the vicinity of the carbon-monoxide 
system and the mixing area is in a vapour-tight enclosure. A small amount of 
ethyl mercaptan is added to the carbon monoxide so that any leaks can be noticed 
immediately; gas masks and oxygen masks are available. Pressure relief valves 
are included in the fuel pipes. 

Any lime of a size less than } in., which cannot ordinarily be used in an electric 
furnace, is sent to a press (Fig. 2) and passes between two rollers which compress 
it'into pellets about 1} in. by } in., in which form it is suitable for electric 
furnaces. 

A closed television circuit is used to observe the hot lime on a conveyor so 
that the condition of the lime is under constant surveillance. 

These notes are abstracted from “ Rock Products,” October, 1959 
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Variation of the Strength of Portland Cement. 


EXPERIMENTs have been carried out recently in Britain and the U.S.A. on the 
variation of the strength of Portland cement produced at the same works and at 
different works. 

Tests of British Cements. 

In the “‘ Magazine of Concrete Research,’’ November 1958, Mr. P. J. F. Wright 
describes a statistical examination of records, accumulated by the Road Research 
Laboratory, to determine the relative importance of the causes of variation of the 
strength of Portland cement as represented by the crushing strengths of cubes of 
mortar and concrete made and tested in accordance with British Standards Nos. 
12 and 1881. It was found that when cubes of mortar were made from the 
same batch of cement the variation of their crushing strengths was due mainly 
to differences in the preparation and testing of the cubes and usually increased 
with the age of the samples. The standard deviation of the crushing strengths in 
one case increased from about 150 lb. per square inch at three days to abcut 280 
lb. per square inch at twenty-eight days. The coefficient of variation was about 
4 per cent. 

The variation between batches of cement from a particular works, may have a 
standard deviation greater than 400 Ib. per sq. in., but which may decrease with 
the age of the specimens. In one case the coefficient of variation decreased from 
25 per cent. at three days to 8 per cent. at twenty-eight days. Tests of cement 
delivered during a period of more than four months showed an increase of varia- 
tion probably due to random and long-term differences in the cements. The varia- 
tion between the crushing strengths of cements from different works was about 
620 Ib. per sq. in., that is about 13 per cent. of the average strength. 

In a discussion on Mr. Wright’s article, Mr. E. Burke refers to the great varia- 
tion of the quality of the raw materials from which cement is made, and in the 
quality of coal, and points out that without expensive blending and other measures 
which might be difficult to put into practice, it is impracticable to produce a cement 
strictly uniform in quality, and that were such a cement produced the saving in 
quantity of cement used would be outweighed by the increased cost of production. 


American Tests. 

In the Proceedings of the American Society for Testing Materials, Vol. 58, 
1958, Mr. S. Walker and Mr. D. L. Bloem describe the results of tests on samples 
of cement obtained every two weeks during a year from each of five sources. 
The results were compared with those for a mixture of five brands of cements which 
was stored in sealed containers and used as a standard of comparison. The tests 
comprised crushing of specimens of mortar of all the cements and of concrete 
made with some of the cements. The variation of the results from the average are 
given ir Fig. 1. Generally the strengths of mortars made with the mixed cements 
did not vary by as much as 5 per cent. above and below the average. The strengths 
of mortars made with five different cements varied respectively from 2 per cent. 
above to 20 per cent. below; from 18 per cent. above to 18 per cent. below; from 
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Fig. 1.—Variation of Strength of Portland Cement. 


22 per cent. above to Io per cent. below; from 15 per cent. above to 33 per cent. 
below; and from 10 per cent. above to 16 per cent. below. The strengths of cubes 
of concrete made with the same cements varied almost exactly as the variations 
of the strengths of the mortars made with the same cements. 
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Terminology and Testing of Cement. 

AT the third meeting of the committee of the International Standards Organisation 
dealing with hydraulic binders, which was held recently in Warsaw, the terminology 
and classification of cement and plaster, and methods of chemical analysis and 
testing of the strength of cement were discussed. Delegations from seventeen 
countries were present, including representatives of the International Union of 
Testing and Research Laboratories for Materials and Structures (RILEM) and 
the International Association of Cement Manufacturers (CEMBUREAU). The 
extracts of the proceedings of the meeting given in the following are taken from 
“ B.S.I. News ” for January 1960. 

Cement is defined as “ finely-ground material forming, by the addition of an 
appropriate quantity of water, a binder capable of hardening both under water 
and in the air and agglomerating suitable substances. The addition of other 
substances (air entrainers, plasticisers, accelerators, hydrophobic additives, etc.) 
in small quantities not exceeding 3 per cent. shall be covered by a statement of 
their general nature.’”’ Ordinary and hydraulic limes, plasters and masonry binders 
are excluded. 

“‘ Pozzolanic Portland cements ’’ may contain up to 20 per cent. pozzolana 
but need not pass the test for pozzolanicity. ‘‘ Pozzolanic cements ” may contain 
up to 40 per cent. pozzolana and must pass the test for pozzolanicity. 

Blastfurnace cements are classified by their slag content. 

Comments on chemical analysis of cement were put forward by delegates 
from the United Kingdom and were accepted. The mortar prism test for the 


strength of cement recommended by the Rilem-Cembureau was adopted by a 
majority but was opposed by the United Kingdom delegation, which tabled a 
note introducing the concrete test given in B.S. No. 12; 'a sub-committee, on 
which the United Kingdom is represented, was set up to consider this matter. 


A Large Cement Works in Russia. 
THE two 575-ft. kilns which have been installed at the cement works at Acympt, 
Siberia, and which are described in this journal for January 1960, are claimed to 
make this works one of the largest in the world. The capacity of the works will 
be about 5500 tons of cement a day; this tonnage is not the capacity of each kiln 
as stated in the previous article. 

The analysis of the nepheline residue, which is mixed with the limestone, is 
approximately as follows: Al,O3, 2-5 to 3 per cent.; Fe,OQ 3, 2-5 to 3 per cent.; 
SiO,, 30 to 31 per cent.; CaO, 56 to 57 per cent.; R,O,, 2 to 2-3 per cent.; P,O,, 
0-2 per cent.; SO;, 0-3 per cent.; and miscellaneous constituents, 3 to 4 per cent. 

The analysis of the slurry as fed to the kilns is as follows: SiO,, 15-69 per cent.; 
Al,O;, 3-86 per cent.; Fe,O3, 3-22 per cent.; CaO, 51-01 per cent.; MgO, 1-21 per 
cent.; SO,, 0-42 per cent.; K,O, 0-32 per cent.; and Na,O, 0-62 per cent. The loss 
on ignition is 23-55 per cent. The residue on a 4,900-mesh sieve is 6-00 per cent. 

The coolers are of the Fuller type and are 75ft. long and r4ft. wide, and were 
supplied by the Société Constantin of Paris. The clinker is conveyed on two drag 
chains each having a capacity of 104 tons per hour. 
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The Cement Industry Abroad. 


In the following are given reports on the prcducticn cf cement and extensions of 
cement works in various countries. 


Formosa. 
THE cement works at Taiwan (Formosa) are to be extended so as to increase 
the production by 60 per cent. within a period of three years. Extensions are 
proceeding to five works and are expected to be completed by 1962. The Taiwan 
Cement Corporation is to increase production at its Kaohsiung works (Fig. 1) in 
southern Taiwan and intends to build another works at Hualien on the eastern 
coast of Taiwan. Two other private cement companies are also increasing produc- 

tion as is also the Asia Cement Corporation. 
Cement production in Taiwan has doubled in a period of only five years to 
the present cutput of 1,000,000 tons annually, about one-third of which is exported, 


Fig. 1.—Taiwan Cement Works, Formosa. 
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DOUBLING THE OUTPUT OF 


CHINNOR 


PORTLAND CEMENT 


‘ Saye 


The new wash mill 


Extensive modernisation of the Chinnor Cement plant in the 
Chiltern Hills has increased its annual capacity from 100,000 
to 220,000 tons. As main contractors Vickers-Armstrongs 
undertook the design and engineering work. They manufactured 
the new kiln and cement mill, and through their associated 
companies they also supplied all the steel-framed buildings, plate 
work and the majority of the conveying equipment. The whole 
contract was completed without interruption to existing production. 


The new cement mill General view of the new plant 


MAIN CONTRACTORS: 
Vickers-Armstrongs (Engineers) Ltd. Civil Engineering & Mechanical Erection: Demolition & Construction Co. Ltd. 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
Wz @ =z PY Rs VICKERS HOUSE BROADWAY LONDON SWI 


BTE298 
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DAVID 
BROWN 


THE DAVID BROWN 
CORPORATION (SALES) LIMITED 


JACKSON DIVISION ‘SALFORD WORKS 
HAMPSON STREET * MANCHESTER 5 
Telephone: Blackfriars 3577 (4 lines) 


Helping to 
sweeten it 
is our 
cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 
need gears. Big gears, heavy gears, reliable gears. 
That’s where the Jackson Division of David Brown 
comes in—whether it’s sugar or cement. 

What, in particular, can David Brown offer ? First, 
the advantages in speed and reliability of having 
casting, machining and cutting carried out in the 
same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel—up to 
any size and weight for any industry and every bit 
as accurately as you need. Third, the finest advice 
on heavy gear design problems that you will find 
anywhere. 

Behind every ‘Jackson’ gear there are over 100 
years of sound technical experience. In front of 
every ‘Jackson’ gear there is a long, long life of hard, 
hard work. And the bigger your requirements, the 
better David Brown can handle them. 
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mostly to south-east Asia. When the extensions are completed the production 
is expected to increase to 1,600,000 tons annually. 


Hungary. 

It is proposed to increase the capacity of the cement industry in Hungary 
from the present rate of 1,300,000 tons to 2,200,000 tons a year by 1965. This 
country is also to spend about {24,000,000 this year on investments in the building- 
materials industry. The largest single investment will go to the Danube Cement & 
Lime Works which is in course of construction at Vac, about twenty-one miles 
north of Budapest. By 1965, it is expected that this works will be producing 
1,000,000 tons of cement annually. 


Thailand. 
The new cement works of the Irrigation Cement Plant Co. at Phone Thong 
started production in August last. The capacity is 100,000 tons a year, and it 
is intended that this shall be trebled. 


Switzerland. 
In the year 1958 the production of cement in Switzerland was 2,170,000 tons, 
compared with 2,500,000 tons in 1957. During the year 1958 the capacity of 
the industry was increased by 400,000 tons. 


Shanghai. 
A new kiln with a yearly capacity of 100,000 tons of Portland cement has 
started production at the Shanghai cement works, and a factory has been built 
at Kuching with a yearly capacity of 7000 tons of white cement. 


Patent Application for Slag Cement. 

In the production of an hydraulic binding material from blastfurnace slag, 
glassy granulated slag is drained, preferably to a moisture content of less than 
I5 per cent., crushed, for example to a fineness of about 50 microns, and the 
slag particles are further reduced by subjecting them in an endless conduit to 
high-velocity gas jets. Steam at a gauge pressure of 150 lb. to 175 lb. per square 
inch or compressed air may be employed. Slag is fed through inlets to an 
annular conduit into which gas jets are directed through nozzles; the 
pulverised particles are drawn by the gas upwardly through the exit. The 
fineness of the product may be controlled by varying the fineness of the crushed 
slag or the rate of supply.—British Patent Application No. 791,622. Resource 
Use, Ltd., December 5, 1955. 
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Reports on Chemical Congresses. 
Two books* containing some of the lectures presented at the European Conven- 
tion of Chemical Engineering and the ACHEMA Congress, held in Frankfurt 
(Main) in 1958, have been published recently. 

The subjects of the twenty-eight papers in the first volume include automation 
(such as the work of Edy Velander of Stockholm), practical problems of regulation 
and control, and instrumentation. Among the matters dealt with are the impor- 
tant progress and developments which have been made in potentiometry, chroma- 
tography (particularly in gas chromatography), the determination of oxygen, 
spectroscopy, the measurement of turbidity, temperature, humidity and the rate 
of combustion, flame photometry, dosing equipment and flow meters, dielectric 
and other methods of measurement, and the calculation of Bourdon springs. 

The second volume completes the reports of the lectures, the subjects dealt 
with concerning mainly the testing of materials and the properties and application 
of structural materials. 

The papers are in German but summaries are given in English and French. 





*«*Mess-und Regeltechnik’’, Dechema Monographs, Vol. 35 (327 pages. Price DM.39.40). 
‘* Werkstaff-Technik.’”” Dechema Monographs, Vol. 36 (280 pages. Price DM.32.50). 
Verlag Chemie GmbH: Weinheim/Bergstrasse. 
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EDGAR ALLEN 


plan and produce 


Irom Raw Materials 


Are you contempiating the manufacture of 
cement or already engaged in it? Our long 
experience of cement-making machinery is 
entirely at your disposal in this matter. We 
supply all the necessary machinery and if 
requested we also supply the buildings and we 
are prepared to erect the whole of the plant, 
thus avoiding the problems of divided respon- 
sibility and as a result all the various components 
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lo Finished Product 


of the Works are matched to give the greatest 
efficiency. 

The success of Edgar Allen designed plants is 
based on long experience, and our unique 
combination of engineering skill, metallurgical 
knowledge and foundry practice. 

We produce a 24-page booklet designed to 
assist you in “Choosing a Cement Plant’— 
may we send you a copy? 


To EDGAR ALLEN & CO. LTD 
SHEFFIELD 9 


Please send ‘' Choosing a Cement Plant"' to: 


Name 
Position 
Firm 
Address ... 


14. Dartmouth Street. London. S.W.1, England. 
1-6 Paris Garden, Stamford Street. London, S.E.1. 





